Theory and empirical data showed that two processes can boost selection against 19 deleterious mutations, thus facilitating the purging of the mutation load: inbreeding, by 20 exposing recessive deleterious alleles to selection in homozygous form, and sexual selection, 21 by enhancing the relative reproductive success of males with small mutation loads. These 22 processes tend to be mutually exclusive because sexual selection is reduced under mating 23 systems that promote inbreeding, such as self-fertilization in hermaphrodites. We estimated the 24 relative efficiency of inbreeding and sexual selection at purging the genetic load, using 50 25 generations of experimental evolution, in a hermaphroditic snail (Physa acuta). To this end, we 26 generated lines that were exposed to various intensities of inbreeding, sexual selection (on the 27 male function) and non-sexual selection (on the female function). We measured how these 28 regimes affected the mutation load, quantified through the survival of outcrossed and selfed 29 juveniles. We found that juvenile survival strongly decreased in outbred lines with reduced 30 male selection, but not when female selection was relaxed, showing that male-specific sexual 31 selection does purge deleterious mutations. However, in lines exposed to inbreeding, in which 32 sexual selection was also relaxed, survival did not decrease, and even increased in selfed 33 juveniles, showing that purging through inbreeding can compensate for the absence of sexual 34 selection. Our results point to the further question of whether a mixed strategy combining the 35 advantages of both mechanisms of genetic purging could be evolutionary stable.
individuals. We therefore extracted individuals from each EEL at different successive 167 generations (C1: G47-G52, C2: G48-G51, M1: G51-G52, M2: G50-G51, F1: G51-G53, F2: 168 G50-G51, S1:G42-G47, S2: G43-47). However, we assume that evolution of survival is slow 169 enough (Noël et al. 2016) to consider that this experiment constitutes a single evolutionary time 170 point, near the 50 th generation. In both experiments, the generations studied differ among lines, 171 because the EELs slowly got desynchronized since their foundation. This is especially true in 172 S lines because isolated mature adults wait for ca. two weeks before selfing compared to the 173 time at which they would engage in outcrossing [41] , resulting in a longer generation time in S 174 lines than in others. Furthermore, we always started the experiments with outcrossed parents. 175 Therefore, assays were possible only in even-numbered generations for the S lines (extending 176 the total time span of experiments). Each experiment was subdivided in several temporal blocks 177 (based on the date of egg collection) to account for the possible effect of temporal variation in 178 raising conditions on juvenile survival (4 and 13 blocks respectively for the two experiments). 179 Note that some data (C and S lines from the first experiment) have already been used in a 180 previous study [39] . In what follows, we refer to the first and second experiment as the G20 and 181 G50 experiment respectively.
182
For each experiment, half of the individuals extracted from the lines were outcrossed 183 either in pairs (G20 experiment) or in mass-mating (G50) during three days, and then re-isolated 184 and allowed to lay eggs for three days. The other half remained isolated until they started to lay 185 self-fertilized eggs, and were then allowed to lay for three more days. We collected the egg 186 capsules in both cases and counted the eggs. Fifteen days later, the juveniles alive were counted.
187
Juvenile survival was computed as the number of juveniles divided by the initial number of 188 eggs. Eggs hatch in approximately one week, so the eggs that failed to produce live juveniles 189 either did not hatch, or produced hatchlings that died during their first week. In total, we 190 obtained clutches from 3328 different individuals (see Table 3 for their distribution among 191 experiments, treatments and line types), resulting in 234,187 eggs and 104,540 live juveniles.
193
Statistical analyses 194 Juvenile survival (coded as a two-column vector, number of juveniles alive and number of eggs 195 that failed to produce juveniles) was analysed as a binomial variable using a Generalized Linear
196
Mixed Model with the lme4 package in R [42] . Experiment (G20 vs G50), line type (C, M, F, 197 S) and treatment (outcrossed vs selfed), and their interactions, were included as fixed effects.
198
Replicate within line type, its interactions with fixed effects (other than line type), and temporal 199 block, were added as random effects. Moreover, we added individual identity as a random factor 200 in order to correct for overdispersion [43] . The fixed and random effects were tested using chi-201 square likelihood-ratio tests (LRT). In addition we used Wald tests, for each fixed factor, to test 202 which levels of fixed factors were significantly different from the reference level (controls), Microsatellite data 207 We measured genetic diversity at molecular markers to assess whether line types 208 underwent different amounts of neutral genetic drift, and whether the individuals produced by 209 crosses were indeed cross-fertilised (i.e. that none of the lines, including the S type, evolved 210 some form of preferential self-fertilization). We assessed variation at seven microsatellite loci 211 (AF762, AF764, Pac1, Pac2, Pasu11, Pasu2, Pasu9; protocols in [45, 46] ) in 32 individuals from 212 the 49 th generation of each EEL. Note that the individuals genotyped in the S lines were actually 213 offspring from crosses between the G48 parents (instead of the selfed offspring that were used 214 to propagate the lines). Microsatellite variation was quantified using Nei's unbiased estimate Weir & Cockerham's (1983) 
Results

220
Depending on treatment, experiment and line type, survival varied between 0.201 (F, 221 G20, selfed) and 0.617 (M, G50, outcrossed), as shown in Figure 1 . The fixed factors together 222 explained 30.0% of the variance in logit-survival, while the random factors explained 3.6% and 223 the residual variance among individuals was 66.3% (Table 2) . Among the random factors block 224 was significant, as well as the replicate*treatment interaction. However, the fraction of variance 225 due to replicate and all its interactions was less than 1%. Among the fixed effects, treatment, 226 line type, and their interaction were significant (Table 2), meaning that there was significant 227 inbreeding depression, and that line types differed in average juvenile survival, but also in their 228 sensitivity to inbreeding depression. In addition, no consistent change in survival or inbreeding 229 depression was detected on average over all line types, between G20 and G50 (experiment 230 effect and experiment*treatment interaction both non-significant). However, the highly 231 significant line type*experiment interaction revealed strong line type-specific changes in 232 survival.
233
In order to further characterize these effects, we report the average survival of each line 234 type/treatment/experiment, as well as effect sizes and their significance (Wald tests) for each 235 term in the full linear model (Table 3) . We chose the C line type, the G20 experiment, and the Figure 1 ). The performance of the C lines, irrespective of 242 treatment, did not significantly change between the G20 and G50 experiments (experiment 243 (G50) and treatment*experiment (selfed, G50) in Table 3 ).
244
To detail the line type effect and its interaction with treatment and experiment, we 245 examined the results from each line type (M, F, S) in turn, keeping C as a reference (Table 3 246 and Figure 1 ). Outcrossed juveniles from the M line type survived significantly less than those 247 from C in G20 (line type (M) in Table 3 ), but C and M exhibited similar inbreeding depression 248 (non-significant line type*treatment, (M, selfed)). The difference in survival between M and C 249 under outcrossing disappeared in G50 (significant line type*experiment interaction (M, G50)), reduction in juvenile survival automatically reduces both male and female fitness by the same 317 factor within each individual. The spectacular effect of the suppression of sexual selection in 318 our study may therefore be a consequence of the trait chosen, and the hermaphroditic condition, 319 which reduce the impact of sexual conflicts compared to most studies in gonochoric organisms.
321
Sex-specific effects of relaxed selection 322 In theory, the population benefits of sexual selection are linked to an asymmetry 323 between the sexes. The theory assumes that more deleterious mutations are eliminated through 324 the unsuccessful reproduction of males than through that of femalesa cheap way to clear the 325 mutation load, as population growth depends mostly on female fertility [4] . Surprisingly, most 326 experimental evolution studies suppressed sexual selection in males, but did not symmetrically 327 limit the opportunity for selection in females. Some studies, such as [12] , limited only the sexual 328 component of selection in females (using male-biased sex ratios). This effectively tests whether 329 sexual selection is stronger in males, but not that variation in male reproductive success is more 330 efficient than variation in female reproductive success at eliminating deleterious mutations.
331
Indeed female reproductive success is determined by fertility and largely independent from the 332 number of mates in many species, including our study system [30] . Thus, limiting the number Table 3 . Estimates, effect sizes and tests of model terms in the complete linear model (same GLMM as in Table 2 ). Abbreviations for effects: L = line type, T= treatment, E = experiment. Sample size (number of individuals laying eggs), predicted and raw means of juvenile survival are provided per group, each group being characterized by a combination of line type (C, M, F, or S), treatment (outcrossed or selfed) and experiment (G20 or G50). By construction, the mean of the reference group (C/outcrossed/G20) is predicted by the intercept of the model. the factor levels (or combinations thereof) being tested are highlighted. Model predictions (inverse-logit) differ from raw means because of the use of logit scale in the model, and the presence of random factors to model means and variance within groups (the logit scale gives more weight to values close to 0 or 1). We therefore provide both inverse logit model estimates and raw means. Effect size (model term divided by its SE) and
associated Wald-tests are given together with their interpretation. P-values have been corrected for multiple-testing by the Benjamini-Hochberg L*T*E(F,selfed,G50) F/selfed/G50 261 0.070 0.161± 0.012 1.251 0.316 ID is similar between F and C in both G50 and G20 L*T*E(S,selfed,G50) S/selfed/G50 469 0.355 0.408±0.012 -1.579 0.316 The difference in ID between C and S lines is preserved (or reduced but not significantly) between G20 and G50
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Figure S1. Passage from generation N to generation N+1 in the four types of experimental evolution lines (C, M, F and S). All line types have been represented as different paths on the same diagram to stress similarities and differences among them at each stage. Differences arise at the reproduction stage (note that S lines alternate between two modes for even-numbered and odd-numbered generations) and at the juvenile collection stage. The numbers of individuals conserved at each step was calculated in order to obtain a population of approximately 90 reproductive virgin adults at the time of reproduction (this number could vary between 80 and 98 depending on mortality). In practice, when we collected juveniles, we initially kept a large excess of them. In C, F and S lines several hundreds of juveniles were first pooled in a large aquarium then the aquarium was sampled to set up 45 boxes of three juveniles (N=135). They then grew for one more week until we sampled 98 of them to raise individually, which ended up at ca. 90 reproductive individuals (80 to 98) given mortality.
In M lines, we did not pool juveniles in aquaria and directly made one box of three juveniles for each mother separately (when possible). After growing them one week, we collected one juvenile per box (i.e. per mother) to raise it in isolation. Because of mortality or failure at the egg-laying or hatching stages, we usually obtained less than 98 maternal broods, so we added a second juvenile sampled at random in one of the boxes until we got N=98. This resulted in ca. 90 (80-98) reproductive adults as in the other lines.
In all lines, some juveniles in excess were grown in backup aquaria, and served to compensate for mortality if the number of adults turned out to be below 80. 
